Behavioral Variables Associated with Obesity in Police Officers {#s1}
===============================================================

The physical challenges of police work may include everyday activities such as walking, climbing stairs, bending, and lifting[@r1]^)^ as well as critical incident activities such as chasing suspects and violent confrontations[@r2]^)^. Although the physical requirements of police work suggest the importance of maintaining a healthy weight status, recent research suggests that 40.5% of American police officers are obese[@r3]^)^,which is a prevalence rate above the national average of 35.5% for adult men and 35.8% for adult women[@r4]^)^. Other research has examined behavioral variables associated with police weight status, most often with a focus on sleep problems[@r5], [@r6]^)^. Research with other adult samples suggests that additional behavioral variables associated with obesity risk for police officers would include physical activity, consumption of low-calorie fruits and vegetables, infrequent consumption of high-calorie snack foods, and consumption of alcohol[@r7],[@r8],[@r9]^)^. To identify behavioral variables most associated with obesity risk in police officers, other non-behavioral variables should also be taken into account. For example, past research with police officers suggests that these non-behavioral factors may include long work hours[@r10]^)^, exposure to police stressors[@r3], [@r10]^)^, and perceived police support[@r11]^)^. Research with other adult samples suggests that additional non-behavioral variables associated with obesity risk would include older age, health problems, and poor family support[@r12],[@r13],[@r14],[@r15],[@r16]^)^.

Purpose of the present study
----------------------------

Because past research often finds gender differences in how non-behavioral variables are associated with obesity in police officers[@r3], [@r11]^)^, the present study focuses only on male police officers. A recent review of weight management interventions for adult males recommended workplace programs that targeted specific behaviors and used self-monitoring procedures[@r9]^)^. The benefit of identifying specific behaviors most associated with obesity risk for police officers is that these behaviors could be targeted by such workplace Employee Assistance Programs for police weight management. The present study offers the first available examination of seven behavioral variables for their association with obesity in male police officers: physical activity (measured separately as cardiovascular activity, strength-training, and stretching), sleep duration, and consumption of alcohol, fruit and vegetables (FV), and snack foods high in fat, sugar, or salt. For greater clarity of the associations between these seven behaviors and obesity status in police officers, the planned analyses controlled for six non-behavioral variables also expected to be associated with obesity risk from past research (age, health, family support, work hours, police stressors, police support).

Besides evaluation of six specific behaviors for their association with obesity status in police officers, another new feature of the present study is that, as recommended by Taylor and colleagues[@r9]^)^, it uses officer self-reported values of height and weight to determine BMI scores and obesity status. Recent research with adolescents suggests that self-reported height and weight values show acceptable test-retest reliability and concurrent validity with values measured by trained personnel[@r17]^)^. Even with some expected inaccuracy of measurement when using self-reported height and weight, this procedure offers the advantages of saving time and cost for police departments reluctant to interrupt police work, ask officers to strip down to minimal clothing, and pay trained personnel to measure them.

Method {#s2}
======

Participants
------------

Study participants were identified from a larger sample of 276 police officers from 18 Pennsylvania police departments with a minimum of five sworn officers (256 men, 20 women; 90% Caucasian; 69% married; 51% Patrol officer rank; mean age = 41.2 yr, SD = 9.3; mean years of service = 15.6, SD = 8.4). These 276 officers represented a response rate of 78.6% after three reminders to the departments. Because of the small percentage of female officers in the total sample, and because male and female officers may differ in variables associated with overweight[@r3], [@r9]^)^, the focus of the present study was the 247 (96.5%) of male officers who provided height and weight information for determination of BMI kg/m^2^ scores, with 172 (70%) of them also providing information for other behavioral and non-behavioral variables considered in the present study (90% Caucasian; 68% married; 55% Patrol officer rank; mean age = 40.0 yr, SD = 8.8; mean years of service = 14.5, SD = 8.3). Of this final subset of 172 male police officers, 100 were "non-obese" with BMI score under 30 kg/m^2^ and 72 were "obese" with BMI kg/m^2^ scores 30 kg/m^2^ and above.

Procedures
----------

After approval by the Institutional Review Board of Penn State University on April 30, 2012, anonymous questionnaires were distributed to police officers in the format requested by their departments. The two questionnaire formats offered were paper copies that could be sealed in large envelopes and returned with postage provided, or online copies using Survey Methods and the Pennsylvania Chief of Police Association Listserve. The 10-page questionnaire requested demographic information (including height in inches and weight in pounds to be used to determine their obesity status), seven behavioral variables that might be associated with police obesity (cardiovascular physical activity, strength-training, stretching, sleep duration, and consumption of alcohol, fruit and vegetables, and snack foods), and six other non-behavioral variables that might be associated with obesity risk (age, health problems, family support, work hours, police stressors, and police support).

Measurement of obesity status
-----------------------------

The officers' height in inches was converted to meters, their weight in pounds was converted to kilograms, and their body mass index (BMI kg/m^2^) was calculated as kilograms/meters[@r2]^)^. "Non-obese" officers were those with BMI kg/m^2^ scores less than 30, and "obese" officers were those with BMI scores 30 and above[@r4]^)^.

Measurement of behavioral variables that might be associated with police obesity
--------------------------------------------------------------------------------

Physical activity in minutes/week was measured separately for cardiovascular activity, strength-training, and stretching. Officers were asked to report their "typical number of minutes of cardiovascular exercise .... strength-training exercise .... stretching exercise" separately for each day of the week (Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday). Minutes were summed across the seven days of the week separately for each three types of physical activity. Sleep duration in hour/week was were measured by asking officers to report their usual sleep hours for each day of the week, with the sum of sleep minutes across seven days used as their sleep score. Alcohol consumption in drinks/week was measured by asking officers to report their typical number of drinks for each day of the week (with one "drink" = 12 ounces beer, 5 ounces wine, shot glass of spirits), with the number of drinks summed across seven days used as their alcohol score. Consumption of fruits and vegetables (FV) and consumption of snack foods in servings/day were measured with a food frequency questionnaire[@r18]^)^ for which officers used five-point ratings (1 = never, 2 = once or twice in the week, 3 = three or more times in the week, 4 = once or twice per day, 5 = three or more times per day) to indicate how often during the past week they ate each of 123 foods including 51 FV and 10 snack foods (chocolate, other candy, cookies or brownies, donuts or pastry, cake or pie, popcorn, salty chips, pretzels, ice cream, pudding). The ratings for FV and snack foods were converted to estimates of daily servings (1 = 0/7 d = 0.000, 2 = 1/7 d = 0.143, 3 = 3/7 d = 0.429, 4 = 7/7 d = 1.00, 5 = 21/7 d = 3.00), with the sum of daily servings calculated for the set of 51 FV and the set of 10 snack foods. Because of the tendency to over-report consumption of items on food frequency lists[@r18]^)^, the total for each food group was truncated to 7 daily servings.

Measurement of non-behavioral control variables
-----------------------------------------------

Non-behavioral variables included as covariates in the present study included age, health problems, work hours, work stressors, and family and police social support because of past research documenting associations of these variables with obesity risk[@r3], [@r10], [@r11], [@r13],[@r14],[@r15],[@r16]^)^. Age was self-reported in the demographic variables asked of officers. Health problems were measured with a 16-item scale[@r19]^)^ that included complaints in a number of body systems such as chest pains, breathlessness, headaches, dizziness, numbness, nausea, sore muscles, weakness, constipation, ulcers. Officers were asked to use a five-point rating (1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always) to report how much they were bothered by each health problem during the past year, with the sum of ratings used as their health problems score. Family support was measured by asking officers to use a five-point rating (1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always) to respond to the 23-item family subscale of the Family and Friend Social Support Scale[@r20]^)^. Appropriate items were reversed, and then the mean of the 23 ratings was the family support score. Police work hours were measured by asking officers to report the "number of hours per week you presently work as a police officer." Police stressors were measured with the 25-item Law Enforcement Officer Stress Survey (LEOSS)[@r21]^)^. The LEOSS lists a variety of stressful scenarios possible for police officers including critical incidents, departmental politics, and home-work conflicts. Officers were asked to use five-point ratings to report both the "likelihood" and the "difficulty" of each scenario, with the product of these two ratings being the score for each item, with the sum of these product scores calculated as the overall police stressors score. Police support was measured with the same 23-item Family and Friend Social Support Scale[@r20]^)^ as that used to measure family support, and using similar scoring procedures.

Data analysis
-------------

SPSS 19.0 was used for all analyses of the present study. Descriptive statistics were calculated for demographic and study variables for the 100 non-obese and 72 obese police officers of the present study ([Table 1](#tbl_001){ref-type="table"}Table 1.Descriptive statistics for non-obese (n = 100) and obese (n = 72) male police officers for behavioral variables studied for association with obesity, and non-behavioral variables considered as control variables in ANCOVAs of the present studyVariableNon-Obese\
Mean (SD)Obese\
Mean (SD)Behavioral variablesPhysical activityCardiovascular (min/wk)167.3 (136.8)92.1 (98.6)Strength-training (min/wk)136.9 (152.5)71.2 (118.4)Stretching (min/wk)32.6 (50.6)19.8 (33.8)Sleep (h/wk)44.7 (7.2)44.2 (8.0)FV consumption (servings/d)3.9 (1.9)3.5 (2.2)Snack-food consumption (servings/d)1.0 (1.2)1.0 (0.9)Alcohol consumption (drinks/wk)6.4 (10.7)6.0 (8.3)Non-behavioral control variablesAge40.1 (9.0)39.9 (8.5)Health problems26.6 (2.2)25.0 (6.3)Family support4.0 (0.7)3.9 (0.7)Police work hours (per wk)45.1 (10.4)45.5 (10.9)Police stressors139.0 (8.4)138.3 (90.6)Police support3.3 (0.6)3.4 (0.6)). χ^2^ analyses or *t*-tests were used to determine whether these 172 officers who completed the study variables differed significantly in demographics (age, ethnicity, marital status, education, police rank, years of service) from the 75 officers who did not report all study variables.

To examine how police officer weight was associated with specific behavioral variables, simple bivariate correlations were calculated between BMI scores and seven behavioral variables for the 172 police officers: cardiovascular activity, strength-training, stretching, sleep duration, and consumption of alcohol, FV, and snack foods ([Table 2](#tbl_002){ref-type="table"}Table 2.Bivariate correlations between BMI scores (kg/m^2^) and seven behavioral variables for 172 police officers: cardiovascular physical activity (min/wk), strength-training (min/wk), stretching (min/wk), sleep (h/wk), alcohol consumption (drinks/wk), fv consumption (servings/d), snack-food consumption (servings/d)BMICardioStrengthStretchSleepAlcoholFVSnacksBMIX--0.301\*\*\*--0.216\*\*--0.1480.062--0.026--0.064--0.016CardioX0.362\*\*\*0.396\*\*\*0.046--0.0220.201\*\*0.079StrengthX0.301\*\*\*0.0490.0310.175\*--0.029StretchX0.088--0.0850.151\*0.060SleepX0.029--0.080--0.028AlcoholX--0.1140.223\*\*FVX0.260\*\*SnacksX\**p*\<0.05, \*\**p*\<0.01, \*\*\* *p*\<0.001.). In addition, one-way analysis of covariances (ANCOVAs) were used separately for each of the seven behavioral variables to compare them across officer obesity status (non-obese, obese), with covariates being six non-behavioral variables selected because past research with police and other adult samples suggests they may be related to weight status[@r3], [@r10], [@r11], [@r13],[@r14],[@r15],[@r16]^)^--age, health problems, family support, police work hours, police stressors, and police support ([Table 3](#tbl_003){ref-type="table"}Table 3.ANCOVA results comparing obese and non-obese officers for seven behaviors (cardiovascular activity, strength-training, stretching, sleep, alcohol, fv, snack-foods), with six non-behavioral variables as covariatesEffectFdf*p* \<partial Eta^2^ effect sizeSECardiovascularObesity (no/yes)14.33(1, 159)0.001\*0.08319.52Age0.01Health problems0.02Family support2.12Police work hours0.15Police stressors0.25Police support1.57Strength-trainObesity (no/yes)8.11(1, 155)0.01\*0.05022.02Age6.86Health problems0.52Family support0.86Police work hours0.20Police stressors0.14Police support0.06StretchingObesity (no/yes)3.09(1, 162)0.090 (ns)0.0196.87Age0.82Health problems0.00Family support7.59Police work hours0.16Police stressors0.03Police support2.94SleepObesity (no/yes)0.06(1, 163)0.820 (ns)0.0001.07Age5.29Health problems0.00Family support0.00Police work hours17.10Police stressors14.70Police support0.67AlcoholObesity (no/yes)0.21(1, 160)0.650 (ns)0.0011.51Age5.49Health problems1.76Family support4.32Police work hours1.57Police stressors0.00Police support0.32Fruit and vegetableObesity (no/yes)2.07(1, 164)0.160 (ns)0.0120.30Age0.01Health problems2.63Family support4.91Police work hours5.93Police stressors0.98Police support2.64Snack-foodsObesity (no/yes)0.07(1, 164)0.800 (ns)0.0000.17Age5.54Health problems5.82Family support0.73Police work hours4.41Police stressors0.23Police support1.45). ANCOVA was chosen because of its robustness in detecting variable associations even when the variables have distributions that depart from a normal distribution[@r22]^)^ as expected for some behavioral variables included in the present study (such as physical activity and alcohol consumption) with skewed distributions in which most participants report low scores and a few report very high scores.

Results {#s3}
=======

Differences between officers who did and did not report all study variables
---------------------------------------------------------------------------

χ^2^ analyses revealed that the 172 officers who provided all study variables differed from the 75 officers who did not by showing lower percentages of obesity (41.9% vs. 57.3%; *p*=0.025), lower percentages of being married (68% vs. 84%; *p*=0.021), and higher percentages of being Patrol Officer rank (55% vs. 39%; *p*=0.024). Officers who did and did not report all study variables did not differ significantly in their percentages of being Caucasian (*p*=0.930) or of having a college education (*p*=0.571).

T-tests revealed that the 172 officers who provided all study variables differed from the 75 officers who did not by being younger in age (mean = 40.0 yr, SD = 8.8; mean = 44.1 yr, SD = 9.3; respectively; *p*=0.001), with lower BMI scores (mean = 29.4 kg/m^2^, SD = 4.2; mean = 31.4, SD = 5.1; mean = 29.4 kg/m^2^, SD = 4.2; respectively; *p*=0.001), with fewer yr of police service (mean = 14.5, SD = 8.3; mean = 18.2 yr, SD = 7.7; respectively; *p*=0.001).

Behavioral variables associated with police weight
--------------------------------------------------

Bivariate correlations revealed that of the seven behavioral variables considered, only cardiovascular physical activity (in min/wk) and strength-training (in min/wk) were significantly associated with BMI scores for police officers. More specifically, the more cardiovascular and strength-training activity the officers' reported, the lower their weight status as indicated by BMI scores ([Table 2](#tbl_002){ref-type="table"}).

Similarly, ANCOVA revealed that when the six non-behavioral variables were controlled (age, health problems, family support, police work hours, police stressors, police support), only cardiovascular physical activity and strength-training were significantly different between police officers who were obese and those who were not obese, with more of these two types of physical activity reported by officers who were not obese, as seen in [Table 1](#tbl_001){ref-type="table"} ([Table 3](#tbl_003){ref-type="table"}).

Discussion {#s4}
==========

Male police officers of the present study showed obesity prevalence rates of 41.9%, which is similar to the 40.5% obesity rate found for another sample of police officers[@r3]^)^, and higher than the 35.5% rate for U.S. men found by the National Health and Nutrition Examination Survey[@r4]^)^. Of the seven behavioral variables considered for their association with police obesity in the present study, only cardiovascular and strength-training physical activity was significantly different between non-obese and obese officers, with obese officers reporting fewer minutes/week of both behaviors. These results correspond to those of past studies with other samples of adults in which more physical activity was associated with lower BMI values and reduced risk for obesity[@r7]^)^.

One unique feature of the present study was that it used self-reported values for the police officers' weight status and behavioral variables. The benefit of such self-reported measures is that they show acceptable reliability and validity[@r17]^)^ and have been recommended for workplace weight management programs[@r9]^)^ because they save time and expense compared to hiring trained personnel to monitor these weight and behavioral variables.

Another unique feature of the present study was that it provides the first examination of how weight status in police officers is associated with a set of behavioral variables found associated with weight status in past studies with police and other adult samples[@r5],[@r6],[@r7],[@r8],[@r9]^)^ − physical activity, sleep duration, alcohol, FV, snacks. In addition, the present study considered how physical activity was associated with officer weight status separately for three types of exercise (cardiovascular, strength-training, stretching), which allows Employee Assistance Programs to target behaviors more specifically for police weight management. Results of the present study suggest that such weight management efforts work to increase officers' cardiovascular and strength-training physical activity.

Perhaps Employee Assistance Programs for weight management could work to provide officers with access to departmental equipment for cardiovascular workouts (such as treadmills, exercise bikes, elliptical machines) or strength-training. If departmental space is limited, perhaps they could provide coupons for community gyms, golf courses, bowling alleys, skating rinks, or walking trails. They could be encouraged to form police teams to compete in community softball, basketball, or volleyball tournaments. As departmental funds allow, officers could be offered incentives to increase their physical activity, such as tokens for each hour of participation in physical activity, with tokens later traded for money, extra vacation time, or other rewards valued by officers.

Study limitations
-----------------

One limitation of the present study was that it included only self-reported weight status information from police officers, rather than values measured by trained medical personnel. However, recent research with adolescents has documented the reliability and validity of self-reported height and weight values[@r17]^)^, and a recent review of weight interventions for adult males suggests that self-monitoring of height and weight encourages program adherence and effectiveness[@r9]^)^. In addition, because the use of self-reported measures offers savings in cost and time compared to the use of trained personnel to measure officers, many police departments may choose them to assess obesity risk in their officers and to monitor Employee Assistance Program effectiveness for weight management. Officer participation might also be enhanced by the availability of standard scales and tape measures on site at the police department, random validity checks by trained personnel with incentives for weight improvements, and use of an online community for guidance on accurate height and weight measurement and for officer feedback about the program[@r9]^)^.

Another limitation of the present study was that 75 (30%) of the 247 officers in the present study who provided weight status information did not complete the questionnaire to give behavioral variables that might have been associated with their obesity risk. The finding that these 75 officers with incomplete information were older, heavier, with more years of service than the 172 officers who completed the questionnaire suggests that older and more experienced police officers may be found to be the most reluctant to participate in Employee Assistance Programs designed to improve weight management.

A third limitation of the present study was that it included only males and mostly Caucasian officers from Pennsylvania. Future research could include samples of both male and female officers that are more ethnically and regionally diverse to see if the patterns found in the present study apply to them as well.

Finally, a limitation of the present study is that its questionnaire methodology only allows conclusions about correlations among variables, but not conclusions about the direction of these variables relationships. For example, did less physical activity cause the officers' weight to increase, or did their increased weight discourage them from exercising? Future research could use more experimental approaches to examine how weight status in police officers changes when they are randomly assigned to control groups or exercise groups.
